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[57] ABSTRACT 

An ISDN interface unit interconnects a data processing unit 
an ISDN, and an analog telephone and comprises a DMA 
request signal generation circuit for generating a DMA 
request signal from an 8 kHz clock signal from an ISDN 
line. In accordance with the request signal, PCM coded data 
input from the ISDN line is transferred, using DMA. to a 
memory of the data processing unit or vice versa, or the 
ISDN interface unit comprises a code conversion circuit, 
data stored in the data processing unit are converted to 
nonlinear PCM coded data and transmitted to the ISDN line 
or vice versa. Further, the ISDN interface unit comprises 
communication functions for the digital signal and for the 
voice band signal, a control channel signal sent from the 
ISDN line is interpreted, and one of the communication 
functions can be selected. 

4 Claims, 6 Drawing Sheets 
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Fig . 3 
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ISDN INTERFACE UNIT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a division of US. Ser. No. 08/402.204. 
filed Mar. 10. 1995. now U.S. Pat No. 5.638 J73 which is 
a division of U.S. Ser. No. 07/799.161. filed Nov. 27. 1991. 
now U.S. Pat No. 5.450.412. This application is also related 
to U.S. Pat. No. 5.563,943 which is based on application Ser. 
No. 08/426.383. filed Apr. 21. 1995 which is also a division 
of U.S. Ser. No. 07/799.161. filed Nov. 27, 1991, U.S. Pat 
No. 5.450,412. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an ISDN (Integrated 
Services Digital Network) interface unit mounted on a data 
processing unit e.g., a personal computer or the like, for 
processing an interface between an ISDN line and the data 
processing unit, and particularly to an ISDN interface unit 
using a higher grade service that can be provided without 
depending on a communication partner's ISDN progress or 
communication speed, and also relates to an ISDN interface 
unit using a connected analog telephone that can ring. 

2. Description of the Related Art 

It is advantageous for a communication terminal to 
execute a multi-media communication service to which an 
ISDN high speed communication or a plurality of channel 
functions is applied, using an existing personal computer. In 
this regard, although the ISDN can provide a high grade 
communication service, since the connecting sequence is 
complicated compared with a conventional telephone 
network, the interface circuit connecting between the per- 
sonal computer and the ISDN is necessary. As an interface 
circuit there is a terminal adaptor and an ISDN interface 
unit The terminal adaptor is provided with a module cor- 
responding to a modem in a conventional analog line, it is 
connected to an RS232C port (American National Standards 
Institute) in the personal computer or the like, and a data 
communication through the ISDN is realized. On the other 
hand or alternatively, the ISDN interface unit may be 
mounted in an option slot in the personal computer, and a 
physical connection to the ISDN or a connecting sequence 
to the ISDN exchange is realized. 

The purpose of the conventional ISDN interface unit is to 
form a combination of the information processing of the 
personal computer and the digital Information 
communication, and generally it has both the ISDN con- 
necting function and the data communication function e.g.. 
data link control function or the like. Further, by controlling 
the connecting sequence from the personal computer, it is 
constituted or constructed such that a higher grade telephone 
service can be realized. By providing an audio apparatus for 
the telephone (e.g., handset or the like) service hereinafter, 
some of the conventional ISDN interface units are consti- 
tuted to provide a voice communication service. 

In the conventional ISDN interface unit, however, as a 
first problem, the data communication service and the voice 
communication service are treated independently, and stor- 
age into the personal computer of the digital voice signal 
from the line and the transmission of the voice data in the 
personal computer to the line, cannot be carried out 
Accordingly, in the conventional ISDN Interface unit, for 
example, storage of the digital voice signal in the personal 
computer, the playback of the stored digital voice signal by 
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the PCM (Pulse Code Modulation) sound source, and reuse 
of the voice data, cannot be executed, because of the 
different coding between the voice data by the PCM sound 
used in the personal computer and the voice data used in the 
5 ISDN line. 

In addition, as a second problem, in the conventional 
ISDN interface unit only digital communication is realized 
and data communication in the voice band signal is not 
supported. For example, in the terminal adaptor, the con- 

10 version from the digital signal (e.g.. speed of 9600 bps) of 
the standard of the RS232C to the digital signal series of the 
ISDN 64 kbps is realized. The conversion realizes the V. 110 
standard standardized by CCTTT. Some of the conventional 
ISDN interface units are provided with the above rate 

15 adaptation function. In the conventional SDN interface unit, 
however, in this case, the conversion to the voice band signal 
realized by the modem cannot be executed. Namely, only 
digital data communication is realized, and data communi- 
cation in the voice band signal is not supported. Therefore. 

20 by using the conventional ISDN interface unit communi- 
cation to the network information service center or the like 
connected to the existing analog network cannot be carried 
out 

Further, as another problem in the conventional example, 
25 in order to produce the ring of an analog telephone, a high 
voltage and low frequency signal of 75 Vrms and 16 Hz is 
necessary. In the conventional telephone network, the ring is 
generated in the telephone exchange station. 
When the analog telephone is connected to the ISDN. 
30 which does not generate a ring, hitherto, there arises a 
problem in that the analog telephone cannot produce the 
ring. 

As one method for the above problem, it is considered that 
3J the ISDN interface unit connected to the analog telephone, 
and processing the interface process to the ISDN, provides 
a ring signal generator generating a ring signal. However, 
the ring signal generator generating a ring signal having a 
high voltage and low frequency, such as 75 Vrms and 16 Hz, 
40 must be very large. On the other hand, the above-mentioned 
ISDN interface unit requires a small size to realize the 
various functions, for example, the extended board in the 
personal computer. Accordingly, in fact, the above scale 
cannot be used. 

45 SUMMARY OF THE INVENTION 

An object of the present invention is to provide an ISDN 
interface unit that can provide a higher grade service in 
accordance, with the ISDN progress of a communication 
^ partner. 

Further, another object of the present invention is to 
provide a small ISDN interface unit that can ring an analog 
telephone connected to the ISDN. 
According to a first aspect of the present invention, there 

55 is provided an ISDN interface unit mounted on a data 
processing unit for processing an interface process between 
the data processing unit and an ISDN line, where the ISDN 
interface unit includes a DMA (Direct Memory Access) 
request signal generation circuit for generating a DMA 

60 request signal from an 8 kHz clock signal obtained from the 
ISDN line; a PCM coded data input from the ISDN line is 
transferred, using the DMA circuit, to a memory of the data 
processing unit or PCM coded data stored in the memory of 
the data processing unit is transferred, using the DMA. to the 

65 ISDN line in accordance with the DMA request signal. 
According to a second aspect of the present invention, 
there is provided an ISDN interface unit mounted on a data 
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processing unit for processing an interface process between for generating a ring of the analog telephone corresponding 

the data processing unit and an ISDN line, where the ISDN to the ISDN interface unit The sounder generates the ring 

interface unit includes a code conversion circuit for con* when the ring signal controller outputs the control signal, 

verting between codes of a coded nonlinear PCM code used features and advantages of the invention will be 

in the ISDN tine, and a coded linear PCM code used in the 5 apparcnt from me f oUo wing description given with refcr- 

data processing unit; data stored in thedata processing unit ^ &c accompanying dmdxv , 

are converted to nonhnear PCM coded data in accordance ^ ' ° ° 

with the conversion of the code conversion circuit and are BRIEF DESCRIPTION OF THE DRAWINGS 
transmitted to the ISDN line; the nonlinear PCM coded data 

sent from the ISDN line are converted to the linear PCM Q FIG. 1 is an explanatory block diagram of a communi- 

coded data, and are stored in the data processing unit. cation processing system to which this invention is applied; 

According to a third aspect of the present invention, there FIG. 2 is a block diagram of an ISDN interface unit 

is provided an ISDN interface unit mounted on a data according to a first embodiment of the invention; 

processing unit for processing an interface process between FIG. 3 is a detailed block diagram of the ISDN interface 

the data processing unit and an ISDN line, where the ISDN 15 un it of FIG. 2; 

interface unit includes a code conversion circuit for con- nG 4 is a paitial detailed block diagram of the ISDN 

verting between codes of a coded nonlinear PCM code used interface unit of FIG 3* 

to the ISDN line, and a coded I linear PCM code > used in the partial block diagram of the ISDN interface 

daU processing unit and an ^addaion^ - fa *^ unit according loTsecondeinbc^aent of the invention; and 

voice signal output to the ISDN line, or nonlinear PCM M 6 

coded data of voice signal input from the ISDN line, and HG. 6 is a partial block diagram of the ISDN interface 

nonlinear PCM coded data output torn the code conversion unit according to a third embodiment of the invention, 

circuit; the voice signal is combined with stored data in the DESCRIPTION OF THE PREFERRED 

data processing unit in accordance with the additional pro- EMBODIMENTS 

cess of the addition circuit and the combined data are output ^ 

to the ISDN line or an analog telephone. In FIG. 1, a block diagram of a communication processing 

According to a fourth aspect of the present invention, system to which this invention is applied is shown. As 

there is provided an ISDN interface unit mounted on a data shown in the figure, an ISDN interface unit 20 according to 

processing unit for processing an interface process between invention executes an interface process between a pcr- 

the data processing unit and an ISDN line, where the ISDN 30 sonal computer 70 and an ISDN 80 and. for example, an 

interface unit includes a digital signal communication circuit analog telephone 50 or the like is connected thereto. The 

and a voice band signal communication circuit and one of ISDN 80 is combined with an existing analog network 90 

said communication circuits can be selected by interpreting until completely converted to the ISDN 80. In FIG. 1, a 

or utilizing a control channel signal given from the ISDN reference numeral 60 denotes the DSU (Digital Service 

line. As a first step, the transmission is carried out to match 35 Unit). 

the digital signal communication circuit and when a Below, a first embodiment of this invention is explained 

response from a communication partner is received, the with reference to FIG. 2. 

communication is carried out by using the digital signal in FIG. 2. 1 denotes an ISDN connection circuit corre- 

communication circuit. In addition, when a disconnect roes- sponding to a first OSI (Open Systems Interconnection) 

sage is received instead of a response, as a second step, a 40 model layer, and It constitutes a physical interface in the 

retransmission is automatically carried out to match the connection to the ISDN line. The ISDN connection circuit 1 

voice band signal communication circuit outputs a control channel signal (D channel signal) for 

According to a fifth aspect of the present invention, there connecting the ISDN line and a 64 kbps information channel 

is provided an ISDN interface unit for processing an Inter- signal (B channel signal) that includes a voice signal and 

face process to an ISDN and to an analog telephone* where 43 data information when the ISDN connection circuit 1 

the ISDN interface unit includes a ring signal controller for receives a digital signal from the ISDN line. 2 denotes an 

supplying a control signal to designate or establish the ISDN connection control circuit corresponding to OSI 

generation of a ring of the analog telephone through a model layer 2 and 3. The ISDN connection control circuit 2 

modular jack connecting the analog telephone when a con- executes an extraction and an interpretation of the ISDN 

nection is designated to the analog telephone from the 50 connection control message from the control channel signal 

ISDN; a ring signal generator for generating a ring signal to separated by the ISDN connection circuit 1. 3 denotes a 

obtain the ring of the analog telephone corresponding to the DMA request signal generation circuit for generating the 

ISDN Interface unit; a switch means for selecting one of the DMA request signal from an 8 kHz clock signal for the voice 

ring signals generated by the ring signal generator and a signal obtained from the ISDN line, 

voice signal output through the modular jack and for sup- 55 4 denotes a personal computer interface circuit that 

plying the selected signal to the analog telephone. In executes an interface process to the personal computer 

addition, the switch means supplies the ring signal generated connected to the ISDN interface unit, and provides It with a 

by the ring signal generator to the analog telephone when the DMA control interface. 6 denotes a telephone interface 

ring signal controller outputs die control signal. circuit that executes an interface process to the analog 

According to a sixth aspect of the present invention, there 60 telephone connected to the ISDN interface unit 7 denotes a 

is provided an ISDN interface unit far processing an inter- voice codec, which converts an analog signal to a nonlinear 

face process to an ISDN and to an analog telephone, where PCM code digital signal or vice versa. 8 denotes a code 

the ISDN interface unit includes a ring signal controller for conversion circuit, which converts the nonlinear PCM code 

supplying a control signal to designate the generation of a digital signal to a linear PCM code digital signal or vice 

ring of the analog telephone through a modular jack con- 63 versa. The code conversion circuit 8 sometimes does not 

necting the analog telephone when a connection is desig- convert the signal and outputs the input data as it is. 9 

rxated to the analog telephone from die ISDN, and a sounder denotes an addition circuit, which adds nonlinear PCM 
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coded ^ afa of a voice signal and nonlinear PCM coded data Id this first embodiment when a combination of the voice 
from the code conversion circuit 8. One of the voice signals signal stored in the personal computer and the voice signal 
added by the addition circuit 9 is supplied from the ISDN output from the analog telephone 50 and an output to the 
line and the other voice signal is supplied to the ISDN line. ISDN line are requested, the code conversion circuit 8 
Further, the addition circuit 9 sometimes does not add and 5 converts the voice signal formed by the linear PCM code in 
outputs the input data as it is. the personal computer, into the nonlinear PCM code; the 

5 denotes a data buffer circuit, which stores data to supply addition circuit 9 adds the converted nonlinear PCM code 
the ISDN line or data supplied from the ISDN line. 10 voice signal together with the voice signal sent through the 
denotes a communication way determination circuit voice codec 7 from the analog telephone. Then, the ISDN 
included in the ISDN connection control circuit 2 which 10 connection circuit 1 sends the added nonlinear PCM code 
determines the communication way that belongs to a com* voice signal to the ISDN line. While, if the combination of 
munication partner by interpreting die control channel signal the voice signal stored in the personal computer and the 
given or received from the ISDN Line. 11 denotes a data link voice signal sent from the ISDN line and the output to the 
control circuit which connects linked data to the communi- analog telephone are requested, the code conversion circuit 
cation partner, for example, by executing a sequence of J3 8 converts the voice signal in the personal computer, which 
HDLC (High-level Data Link Control Procedures). 12 is formed by the linear PCM code, to the nonlinear PCM 
denotes a rate adaptation circuit which converts the data code, together with the addition circuit 9 adds the converted 
having communication speed used in the conventional per- nonlinear PCM code voice signal together the voice signal 
sonal computer communication to 64 kbps. which is a sent from the ISDN line. Then, the voice codec 7 converts 
communication speed in the ISDN line, or vice versa. 13 ^ the voice signal to the analog signal, and the telephone 
denotes a first switch that bypasses the rate adaptation circuit interface circuit 6 outputs the converted voice signal to the 
12. 14 denotes a modem circuit that converts an analog analog telephone. 

signal to a digital signal or vice versa. 15 denotes a second By using the above embodiment for example, music 
switch that selects either the telephone interface 6 or the stored in the personal computer becomes background music, 
modem circuit 14. 16 denotes a third switch that selects ^ and the voice signal can be sent to the ISDN line. Also, for 
either the voice codec 7. the rate adaptation circuit 12 or the example, the music stored in the personal computer becomes 
first switch. 17 denotes a fourth switch that selects the input background music, and the voice signal for the analog 
signal for the voice codec 7 from the outputs of the third telephone can output the same as main music, 
switch 16 and the addition circuit 9. Below, in the first embodiment, the explanation regarding 

When the ISDN connection control circuit 2 detects the ^ the fourth aspect of the invention is described, 
reception of the voice signal from the ISDN line in accor- First according to the designation from the personal 
dance with the control channel signal, the DMA request computer, the ISDN interface unit starts to communicate to 
signal generation circuit 3 generates and supplies the DMA the communication partner using the digital communication 
request signal to the personal computer interface circuit 4. circuit At that time, a bearer capability in a setup message 
When the personal computer interface circuit 4 receives the 35 m a layer 3 message sent to the ISDN line is designated as 
DMA request signal, it transfers, using DMA, the nonlinear $4 kbp S nonlimited digital data. If the communication part- 
PCM code voice signal separated by the ISDN connection nex has a digital communication circuit a response message 
circuit 1 and passing through the addition circuit 9 and the j s returned through the ISDN line and the communication 
code conversion circuit 8. as is. to the personal computer. starts. On the other hand, if the communication partner does 

As mentioned above, the digital voice signal from the 40 oot have the digital communication circuit a disconnect 
ISDN line can be stored in the personal computer. The voice message is returned. In this case, the setup message, having 
signal does not have a packet structure different from the the bearer capability of 3.4 kHz. is immediately transmitted 
data information, therefore, the voice signal is directly again. When the above communication process is executed, 
transferred, using DMA. in the personal computer, the since the ISDN interface unit provides at least the data link 
digital voice signal from die ISDN line is stored in the 45 control circuit 11 and the rate adaptation circuit 12 as a 
personal computer at high speed, and afterward the data can digital signal communication circuit and at least the modem 
be stored at an optimum condition for the personal computer. circuit 14 and the voice codec 7 as a voice band signal 
as a PCM voice signal source. communication circuit the high grade communication pro- 

In this first enibodiment if the output of the stored data of cess to the communication terminal connected to the exist- 
the personal computer to the ISDN line is requested, since so tag analog network can be executed without limiting the 
the personal computer interface circuit 4 transfers the data to ISDN. In addition, wherein the personal computer selects 
the code conversion circuit 8 in accordance with the DMA and processes regarding the communication circuit is 
request signal when the transferred data is the linear PCM explained, however, the CPU (Central Processing Unit) of 
code, the code conversion circuit 8 converts the data to the the ISDN interface unit may also process and select regard- 
nonlinear PCM code data. Then, the ISDN connection 55 ing the conimunication circuit. By using this embodiment, 
circuit 1 sends the nonlinear PCM code data that passes during the progress term or processing duration of the ISDN, 
through the addition circuit 9, to the ISDN line. On the other the communication for the existing analog network can be 
hand, when the nonlinear PCM code data stored in the performed in accordance with a higher grade communica- 
personal computer from the ISDN line is sent the code tion process. 

conversion circuit 8 converts the nonlinear PCM code data 60 In FIG. 3. the detailed circuit constitution of the ISDN 
that passes through the addition circuit 9 as it is. to the linear interface unit according to the first embodiment is shown. In 
PCM code data, and the personal computer interface circuit the figure. 21 denotes a CPU, 22 denotes a ROM (Read Only 
4 transfers, using DMA. the data to the personal computer. Memory). 23 denotes a RAM (Random Access Memory). 24 
As mentioned above, the linear PCM coded data usually denotes an address decode logic circuit. 25 denotes an 
used in the personal computer can be sent to the ISDN line. 65 address bus. 26 denotes a data bus. 27 denotes a personal 
and the voice data sent from the ISDN line can be utilized computer bus interface circuit 28 denotes an ISDN interface 
again in the personal computer as linear PCM coded data. control LSI (Large-scale Integrated Circuit). 29 denotes a 
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transformer. 30 denotes a buffer block. 31 denotes a code Below, operations of this embodiment are explained, 

conversion and addition ROM, 32 denotes a parallel/serial First the process when the data from the ISDN line are 

conversion block. 33 denotes a parallel/serial conversion stored in the personal computer 70 b explained, 

circuit, 34 denotes a communication control LSI 35 denotes Whn ^ ^ (linear PCM coded data or nonlinear PCM 

^}0<^uM^ S zV.22 B ^Mi31it^ , coded data) from the ISDN line are stored in the personal 

a voice codec. 38 denotes an analog switch. 39 denotes a „,_.„_ it, .„,i, < 4, ah a!.. „,•„.„ 
witch. 40 denotes a matrix switch?* denotes a personal 

computer bus connector. 42 denotes an 8 pin modular ^t ^^i * 

connector, and 43 denotes a 6 pin modular connector. » J * * e 3 £ to "TfT 

_ , .. block 32, and the shift register 322 supplies the input data to 

The personal computer bus interface circuit 27 realizes 10 the register 302 ln me bl £ a block 30 £ this process, when 

personal computer interface ciraut 4 1 in FIG. 2. The theo^ftommeiSDNUnelsmenotUinearPCMcodevolce 

ISDN interface conQrol LSI 28 realizes the ISDN connecdon f . a since &e voice signal does not have header infor- 

orcuit 1 and the ISDN connection control circuit 2 in FIG. tmjoa mtKM from the data information, if the voice 

2. and the buffer block 30 realizes the > data buffer ^circuit .5 „ 1$ usill DM A. to the personal computer 

m HG. 2. The code conversion and addition ROM 31 ,5 70 as is. tte votee sigrud can be stored as^ta havtogTsize 

convats the linear PCM code voice signal to the nonlinear me m capacity umit of the personal computer 
PCM code voice signal, and adds the converted nonlinear 

PCM code voice signal and the nonlinear PCM code voice ' .. ... . . , . „ 

signal output from the voice codec 37. The communication * «*odmw»t. onlythe code conversion ROM 311. 

control LSI 34 executes a communication control process M ^ the linear 1<M coded data to tie nonlinear 

and realizes the data link control circuit 11 in FIG. 2. The 101 coded ^ ,s dlsclosed <* <Uscusscd here - However. 

V.110 circuit 35 corresponds to the rate adaptation circuit 12 even ^ code ««version ROM executing the 

explained in FIG. 2 and executes the rate adaptation process revenie aversion is provioed for the sake or brevity, this 

in V. 110 protocol in the CCTT recommendation. The V22 averse conversion wiU not be discussed. In accordance with 

modem circuit 36 corresponds to the modem circuit 14 in „ ? e ro ° v ™ T * 0M . 3U - me n ° nllnear *?* c ^ d 

FIG. 2. and executes the modem process in V.22 protocol of ?° m *• BDN line b converted to the linear PCM 

the COT recommendation. The voice codec 37 realizes the code f ^ and * e «™erted linear PCM coded data can be 

voice codec 7 in FIG. 2. and the matrix switch 40 executes «™>sf«"*« «° «•= P" 501131 computer 70. As a result, the 

a switching of the circuit selection used in the communica- converted coded data may not be converted by the personal 

tion process. The personal computer bus connector 41 30 com P utcr ™- 

connects to the personal computer 70 in FIG. 1, the 8 pin Ncxt < process of combination of the voice signal 

modular connector 42 connects to the DSU 60 in FIG. 1, and storcd m mc personal computer 70 and the voice signal from 

the 6 pin modular connector 43 connects to the analog ^ analog telephone 50, and the process of outputting the 

telephone 50 in FIG. 1. combined signal to the ISDN line are explained. 

In FIG. 4, the details of the buffer block 30. the code 35 When the voice signals are combined, the register 301 

conversion and addition ROM 31, and (he parallel/serial latches the linear PCM code voice signal stored in the 

conversion block 32 are shown. In FIG. 4, the elements personal computer 70, and the code conversion ROM 311 

explained in FIG. 3 are shown by the same reference converts the voice signal to the nonlinear PCM coded data, 

numerals. The parallel/serial conversion circuit 33 shown in Accordingly, the addition and conversion ROM 312 adds the 

FIG. 3 consists of a shift register as shown in FIG. 4, and 40 nonlinear PCM code voice signal from the voice codec 37 

receives serial data from the voice codec 37 as an input, and through the parallel/serial, conversion circuit 33 and the 

the input data is shifted synchronizing with a 64 kHz clock nonlinear PCM code voice signal from the code conversion 

signal and converted to 8 bit parallel data. ROM 3U» and! the shift register 321 converts the added 

As shown in FIG. 4, the buffer block 30 comprises a 16 nonlinear PCM code voice signal to the serial data. Then, the 

bit register 301 for latching the linear PCM coded data from 45 matrix switch 40 output toe combined voice signal of the 

the personal computer 70 input through an inner bus and a nonlinear PCM code of the serial data through data bus 26 

register 302 which latches the data (nonlinear PCM coded t0 ^ KDN interface control LSI 28 shown in FIG. 3. By 

data or linear PCM coded data) output to the personal ^ combination of the voice signal, various services such as 

computer 70 synchronized with an 8 kHz signal and outputs background music stored in the personal computer 70. and 

the data to the personal computer 70 through the data bus 26. 50 voice signals from the analog telephone 50 supplied mainly 

The code conversion and addition ROM 31 comprises a t0 KDN m provided. 

code conversion ROM 311 that converts 16 bit linear PCM In this first emrjodiment the additional object of the 

coded data from the register 301 to nonlinear PCM coded addition and conversion ROM 312 is that the nonlinear PCM 

data and obtains an 8 bit voice signal, and an addition and code voice signal generated from the analog telephone 50. 

conversion ROM 312 that adds a nonlinear PCM code voice 55 and the matrix switch 40, outputs the added voice signal to 

signal from the voice codec 37 through the parallel/serial the ISDN line. Although the above disclosure is performed 

conversion circuit 33 and nonlinear PCM code voice signal the additional object of the addition and conversion ROM 

from the code conversion ROM 311. Hie parallel/serial 312 may be the nonlinear PCM code voice signal from 

conversion block 32 comprises a shift register 321 that is another device from the ISDN line, and the matrix switch 40 

loaded with nonlinear PCM coded data from the addition 60 may output the added voice signal to the analog telephone 50 

and conversion ROM 312 synchronized with an 8 kHz clock belonging to the ISDN interface unit through the voice 

and outputs to the matrix switch 40 as serial data synchro- codec 37. By using the above construction, the combined 

nized with a 64 kHz dock, and a shift register 322 that shifts voice signal may be output to the analog telephone 50. 

the voice signal or the like input through the matrix switch Further, in this first embodiment, it is disclosed that the 

40 synchronized with a 64 kHz clock, executes the conver- 65 addition and conversion ROM 312 operates the add 

sion to 8 bit parallel data, and supplies the data to the register function, however, the addition and conversion ROM 312 is 

302. designated by the personal computer 70 for this add fuoc- 
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tion. Therefore, the personal computer 70 may choose not to driver controller 115. and a modular jack that has more than 

designate the addition and conversion ROM 312 far oper- four poles and is connected to the analog telephone, 

atiog the add function., and the nonlinear PCM coded data The relay driver controller 115 supplies an ON or OFF 

from the voice codec 37 may be set at zero value (bit string signal which designates or determines the generation of the 

of all "1** as a nonlinear PCM code) to output the added 5 ring 0 f the analog telephone 50. The ON/OFF signal uses 

voice signal. As a result the nonlinear PCM coded data two poles of the modular jack 114, one of the two poles is 

obtained by the operation of the code conversion ROM 311 grounded, and the signal through another pole is turned ON 

can output to the ISDN line as it is. and then, the linear PCM or OFF. 

coded data stored io the personal computer 70 can be ^ ^ signal ge^^ 102 comprises a ring 

converted to the nonlinear PCM coded data and output to the io s ^ nal gcacrator n# a rclay switch m . a modular jack 122. 

ISDN line. In FIG. 4 the abbreviation is as follows; IN: ^ a fcla ^ WCT 12 3 

input, SC: shift clock. LD: load. OUT; output. CLK: clock. _ / . . " . . . , , t . . 

OE* outout enable e y switch 121 selects a ring signal from the ring 

™ . signal generator 120 or a communication signal from the 

As shown in FIG. 3. the ISDN interface unit 20 provides subscriber line interface 113 through the modular jack 114, 

the communication control circuit LSI 34 executing a data « and supp]its ^ same t0 ^ modular jack 122 in response 

link function, the V.110 circuit 35, the V.22 modem circuit tQ fte 0 N/OFF signal from the relay driver controller 115 

36, and the voice codec 37, and uses switches to transfer ^ rcla m 

paths. In this embodiment the communication processes are ^ 

. . , M ... When the relay driver controller 115 outputs the ON 

performed in accordance with the following sequence. . . , * . . T A 

*^ _ A - 20 signal, the relay driver 123 excites or energizes the relay 

Namely, when transmitting, the personal computer 70 first switdl 121 to select ^ ^ signal. When the relay driver 

uses a setup message designating the 64 kbps nonlinear controller 115 outputs the OFF signal the relay switch 121 

digital data in the bearer capability and starts to process the is DQt cncrgi2ed selects the cornmunication signal. 

line connection as digital communication. Then, when the _ „ . , . „ . ' . . . 

1 *w u *u TcnvT \~~a In toe above second embodiment, when the relay driver 

response message returns through the ISDN line and starts . . . . . 4 , r : 

* • • • « a~ „,ul *u * ~* ~>~. 25 controller 115 in the telephone interface 6 receives the 

to communicate, in accordance with the root of the com- , . _ ^ _K A ^ . * . . - A 

. ^ ^ lieiw .. v . . v1in designation of the connection to the analog telephone 50 

municatioo control LSI 34, the switch 39. the V. 110 circuit __ *T .. * , . . . , „ „r ,. 

. _ , l aa a JL tcixxt • ♦ ~ T CT * Q from the ISDN Une, the relay driver controller 115 supplies 

the matrix switch 40, and the ISDN interface control LSI 28, . ,\ . . . ' * A * 

. . , ' * tci\xt an ON signal to designate the generation of the ring of the 

and » respond to fte commumcaUon function of the ISDN fe^one 50 torough the modular jack 114. When the 

ct^mcabo.^^ rejaylriv^m receives & ON signal, the relay driver 123 

can bereahzed. On the when the c^nication J and controls the relay switch 

partner <io« not have the digital I c«nmu«ucat,on funcUon. mtoselectM J w a,: sigM i generattd b/fte rfng 

the^tmectmessagcisreturneAthusinthis^ s^al generator ^ By this colitrSl.th! 75 VrmsaLi 16h! 

mission is immediately earned out using a setup message, . 6 , , . . 7 . . ,- A . . 1# f . 

bearer capability of which is 3.4 kHz signal When the S1 « n f ^ s ^ nal 8«erator 120 is input to the 

^ ' . !; j • *u tcAxi r • 35 analog telephone 50. thus the analog telephone 50 produces 

response message is returned via the ISDN line in accor- . T 6 -T. , # A . TC ^ XT , 

, r * j u_ . . . the nnjE. In this embodiment, the ISDN interface is made to 

dance with the retransmission and the communication starts. B . 

the communication for the communication partner starts in reduce tne sue ereo . 

accordance with the sequence root of the coinmunication ^ ™. 6. a third embodiment of the invention is shown, 

control LSI 34, the switch 39, the \22 modem circuit 36, the the figure, the same elements in FIG. 5 are shown by the 

analog switch 38, the voice codec 37, the parallel/serial 40 same reference numerals. 

conversion circuit 33, the code conversion and addition In FIG. 6, 102a denotes a ring signal generation circuit 

ROM 31 (the code conversion and addition is not carried that is provided corresponding to the ISDN interface unit 

out), the parallel/serial conversion block 32. the matrix and comprises a sounder 140 and a modular jack 141. For 

switch 40. and the ISDN Interface control LSI 28. Namely, example, if the ISDN interface unit is provided as a personal 

the data communication to the coinmunication partner U 43 computer expanded board, the ring signal generation circuit 

started by the voice band signal using the V.22 modem 102a is accommodated in the personal computer. Namely, 

circuit 36 and the voice codec 37. the circuit 102a is provided corresponding to the ISDN 

By using the above communication sequence, during the interface unit 

ISDN progressing step, the coinmunication for the existing ^ The telephone interface is the same as that of in FIG. 5 

analog network can be carried out in accordance with a except for the sounder controller 115a. 

higher grade communication process. The sounder controller 115a supplies an ON/OFF signal 

By using this embodiment, the ISDN interface unit, by to designate the sound generation of the sounder 140. The 

which both the data communication service and the voice ON/OFF signal from the sounder controller 115a uses two 

communication service can be provided, is obtained. 5J poles in the modular jack, one of the two poles is grounded 

Next, a second embodiment of the invention is explained and another pole is supplied with an ONA3FF signal and the 

in detail with reference to FIG. 5, ON/OFF signal is output to the ring signal generation circuit 

In the figure, 102 denotes a ring signal generation circuit I'^o. 

correspondingly provided to the ISDN interface unit, 50 The sounder 140 generates a ring of the analog telephone 

denotes an analog telephone connected to the ISDN inter- W 50. The cornmunication signal from the subscriber line 

face unit. The ring signal generation circuit 102, for interface through the modular jack 114 is supplied to the 

example, when the ISDN interface unit is mounted on a analog telephone 50 through the modular jack 141, 

personal computer expanded board, is provided in the per- In FIG. 6. the sounder controller 115a of the telephone 

sonal computer. 6 denotes a telephone interface, which is a interface 6 receives instructions concerning the connection 

hardware interface for the analog telephone 50. Further, the 65 to the analog telephone 50 from the ISDN, then, the sounder 

telephone interface 6 comprises a subscriber line interface controller 115a supplies an ON signal designating the gen- 

113 for accommodating the analog telephone 50, a relay eration of the ring sound of the analog telephone 50 through 
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the modular jack 114. The sounder 140 receives the ON 
signal, then the sounder 140 generates a ring similar to the 
ring of the analog telephone 50. 

By using this third embodiment, a small ISDN interface 
unit is maintained and the same ring of the connected analog 5 
telephone 50 can be obtained. 

We claim: 

1. An ISDN interface unit coupled between a data pro- 
cessing unit and an ISDN line, comprising: 

a digital signal communication circuit; and 

a voice band signal communication circuit; 

one of said digital signal and voice band signal commu- 
nication circuits being selected by said ISDN interface 
unit based on a control channel signal on the ISDN line. 15 
so that transmission is initially carried out on the ISDN 
line in a form to match the digital signal communica- 
tion circuit, and 

when a response from a communication partner is 
received, communication is carried out by using the 20 
digital signal communication circuit; and 

when a disconnect message is received instead of the 
response, a retransmission is automatically carried out 
to match the voice band signal communication circuit 

2. An ISDN interface unit as set forth in claim 1. wherein: 13 
said digital signal communication circuit comprises at 

least a data link control circuit and a rate adaptation 
circuit, and 

said voice band signal communication circuit comprises 
at least a modem circuit and a voice codec. 



3. An ISDN interface unit as set forth in claim 2 further 
comprising: 

an ISDN connection circuit for executing a physical 
interface in connection with the ISDN line, for sepa- 
rating a digital signal when the digital signal from the 
ISDN line is received, and for obtaining a control 
channel signal for connection to the ISDN; 

a personal computer interface circuit for interfacing 
between the data processing unit and the ISDN inter- 
face unit; 

a buffer circuit for data transmitted to the ISDN line and 

supplied from the ISDN line, and 
a telephone interface circuit for interfacing to a connected 

analog telephone. 

4. A method for processing communications between the 
data processing unit and an ISDN line, comprising: 

selecting one of a digital signal communications circuit 
and a voice band communication circuit based on a 
control channel signal on the ISDN line; 

initially carrying out transmission on the ISDN line in a 
form to match the digital signal communication circuit; 

carrying out communication on the ISDN line using the 
digital signal communication circuit when a response 
from a communication partner is received; 

if a disconnect message is received instead of a response, 
automatically carrying out retransmission to match the 
voice band signal communication circuit. 
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